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Abstract 



PROBLEM TO BE SOLVED: To improve the electric conductivity and high-temperature stability of an 
electrolytic solution and to prevent the leakage out of the solution, by using an electrolyte of a salt 
composed of a specific oniumic cation and polyhydric organic acid anion as the electrolytic solution. 
SOLUTION: The oniumic cation (a) of a salt A usually has a frontier electron density fr of 0.6, is high in 
reactivity against hydroxide ions, and can prevent the leakage out of an electrolytic solution. The 
ominiumic cation (a) having the density fr of >=0.6 includes those that N atoms or groups containing N 
atoms are replaced with arsenic atoms, oxygen atoms, sulfur atoms, selenium atoms, etc., in 
ammonium, etc. Since a polyhydric organic acid having a Pk1 of <=1.8 and Pk2-Pk1 of >=2 when 
measured by the potentiometric titration method is used as the polyhydric organic acid constituting the 
anion (b) of the salt A, the electric conductivity of the electrolytic solution is increased due to the high 
ionic dissociation ability the anion has against the cation. To be concrete, cyclobutene-1,2-dicarboxylic 
acid, 4-methyl-cyclobutene-1,2- dicarboxylic acid, etc., can be used as the polyhydric organic acid. 
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5-/- 1 -y^iI/-3. 4-^x^I/^^/y--) 
A, 2-yx«7 5 y - 1 - y^;U-3, 
;W^yyx«^A, 2-^x^7^-1, 3. 4 
-7^ F^x^;W 5 £Vyx^A, 2-^^7 2/ 
-1. 3-^^W^^/yx^ 2-^x^JUT 
^-1, 3-^^W^7yx»)A s 

2-^x^7^-1, 3-^;M^yyx^ 
A. 1, 5, 6, 7-f F7bFP-l, 2.-VJ*)\> 
-12H-0^U* [1, 2a] 2Vyx^A. 
1. 5-ybFn-l, 2-^W-2H->f^ K 
50 [1, 2a]-{>^/yx^A, 1, 5. 6, 7-fb 
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2-^^-2H-f»J5K[l, 2 
a] -f S #Vyx^A, 1, 

y^;l/-2H-t ,, J ^ F [ 1 , 2a] ^^/'J^.^ 
A, 2-^Wr^/-4-^7^-l, 3 -i>y f 
/M 5 ^/yx^A, 2 -^W75 3 -UTS 
y^-l-y^>f 5^/»J^^A 4 2-^>^;l/r 
^-4-7^^-1, 3 -i>S*)\,A 5 *Vyx»> 
A» 2-^f;l/7^-3-7*fef^^^-l-^ 
5 yVV-^A, 2-t>>^75/-4-y^ 
;l/#;l/tf>^>y*;V- 1 , 3 -yy f;W = £Vy x 10 
^a, 2-^yf;l/7 

tMU- l -yf;U>f 5 itVV—VA* 2-l>J*>VT < 
s-a-m h=$zs- l , 3 f;u-f 5 £Vyx^ 
a, 2 - f ;U7 f ;u- l -y 

^W^^/V^^A, 2-^W^-4-^ 

;V7$/-3-*;^;M^- 1 -yf ;W 5 £V'J 
x^A, 2 -^f^75 3 - t Fd+^xf^- 

1- ^^W^y^-jA, 2-^^7 5/ -4 

3 f ;W 5 #Vyx^ 20 

Afr£' 0 

[0 02 5 ] [6] ^^y^A#t&£WT£^T^ 

2- ^f;b7^-i, 3. 4- h yy ^ £V 

U^A, 2-^xf;l/7^-l, 3, 4-hyyf;U 
WS#Vy^A % 2-^x^1/7^-1, 
;p-4-xf;Ws £Vy *A, 2-^?;l/7$/- 
l-y*;l/-3. 4-> J x^;W$^/';')A > 2->> 
xW7^-l-^f;l/-3, 4-^xfjWs2V 
y^A, 2-S/x^;V7^-l, 3, 4 -f h 30 
;w^^yy^A, 2-^W7^-l, 3-i^ 
f;Ws£Vy^A. 2 -^xf;U7 $ S- 1 , 3 - ^ 
^f;W5^/»J^A. 2-^W75y-l-x^ 
3 -yf #vy »>A k 2-^x^iur^^- 

1, 3-^xf ;W ^ 2Vy^>A, 1, 5, 6, 7-f 
h7bFa-l, 2-^y^;b-2H--T 5 F [ 1, 2 
a] 1, 5-^tFP-l, 2-^y 

W-2H-^5 K [ 1 , 2a] -Y5#Vy*A, 1, 
5. 6. 7-fh7tKP-l, 2-^^l/-2H- 

try 5 f [ i. 2a] -/s^vyjA, i, 40 

P-l, 2-WW-2H-fyU'[l, 2a] A 
S3Vyj>A % 2 -i?>*;l<7 $ S-4-isTS- 1 , 

3- ^W^7'J-?A, 2-^^7$/-3 
— isysji^jV— l — yf ^ 5f*yy^A % 2-^y 
W7^-4-7tW-l, 3 - v 1 ^ fJW S *7 
yx^A, 2 -^yf;U7 5 y-3-T-tr^Jl/y^;l/- 
1 2Vy »>A, 2-^^17^-4- 
yf ;l/#;l/;K:*^>y f l , 3-^^M$^7 
y^A, 2 - ^^ ;b7 - 3 - y ?;^;W i t : ^ 
^W-l-^f;W>^/y^A, 2-v?y^U7 5 so 
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4 -y h + 1 , 3-^^;W>^7»J^A 4 
2-^^75^-3-^ h+^y^;l/- 1 ->f ;b 
A 5 2-^^75>/-4-^R;l/- 
1. 3-^f;W^7';^A, 2-^W^ 
-3 1 --rf*Jl/-T 2^/1/9 A, 2 
-*^yf jl/7 5 3 -fc Fn + ->xf ;u- l -yf ;l> 
-fS£Vy}A % 2-^f;l/7^-4-tFP^v 
yf;u-l, 3 ->?y^l/-/ 5 #Vy 9A4£, 
[0 0 2 6 ] [7] rh^tFPf^^^AtM 
WtS^7xi/r.^Al^ft> 

2- ^W7^-l, 3, 4 - h yy f ;U- 1 , 

4. 5, 6-f h7t FPt'V ^ ^x^A, 2-^xt* 
;VT 3, 4-F'jy^-l, 4, 5, 6- 
f F7tFPb*y^^A, 2-^x^7^- 
1, 3-isJ?Jl- 4 -xf 1 , 4, 5, 6-f h 
7bFaf>J^yx^A, 2-^y^7^-l-y 
f ;b-3, 4-^x^;U- 1 , 4, 5, 6-rF7bF 
Pf'J^^A, 2-^;l/75^-l-^^- 

3. 4-^x^/l/- 1 , 4. 5. 6-rF7bFPb*y 
5^x^7A, 2-^x^7^-1, 3, 4-f F7 
x^;l/-l, 4. 5, 6-fF7bFab''M^x^ 
A, 2-^W7^-l, 3-^yf;U-l, 4, 

5, 6-fh7bFPf'J ^y^.^A v 2 ->>x^;UT 
2^-1. 3 -vy f ;b- 1 . 4, 5, 6-fh^tF 
DfcTVS^x^A. 2-^f;V75^-l-x^l/- 

3 - yf 1 , 4. 5, 6-rh7bFPb'»Myx 
^A, 2-^x^75^-1, 3-^xf;U-l, 

4, 5, 6-f F7bFPf>J ^^^A. 1, 3. 
4. 6, 7. 8-^+*tFO-l, 2-*JS?Jl-2 
H-^F [1, 2a]b*y^^x^A, 1, 3, 4, 
6-f l>7bFP-l, 2 -i/y?Jl/-2H->f 5 F 
[1, 2a] b'^^A, 1, 3, 4, 6, 7, 8 

— ^fbFP-1, 2 -Zsj*&)1>- 2 H - fc'y 5 F 
[1. 2a]fc*y^^x^7A, 1, 3, 4. 6 - f F 5 
bFP-1, 2-^W-2H-b'«; 5 F [ 1, 2 
a] kfy^x^A, 2-^W7^-4-^>7>' 
-1. 3-^^-1. 4, 5, 6-fF7bFPb* 
y^^x^A, 2 -i/y f;U7 5 -/- 3 -'>7^yW 
-l-yf;U-l. 4. 5. 6-f F7bFPb''H^ 
x^A, , 2-^^^7^-4-7-12^-1, 3 
-ZsJ^JV- 1 , 4, 5, 6-f F7tFPf'J ^x 
-)A, 2 -i/y f ;U7 $ S - 3 -742^;l/> 1 - 

y*;t/-l, 4, 5. 6-f F7bFPb'j5^x-i; 
a, 2-t>y^Ji/7^-4-^^;^;^t*w? 
1 , 3 - ^f;V- 1 , 4, 5, 6-f F7bFP 

try ^ i/x^A, 2 -^f ;U7$ -z-3 -yf 

^ + ^^-1-^^-1, 4, 5, 6-f F7 
bFPb'»J*S/x^A, 2 -yyf;b7 5 s - 4 - J h 
1 . 3-^f/b-l, 4, 5, 6-f F7bF 
Pfy a yX'jA, 2 -$Py f JP75 3 -y h*-> 
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1 l, 4, 5, 6-fh7tKDf 

1. 3-^y^;U-l, 4, 5. 6-7*h7tKab*'; 
- 1 *;U- 1 , 4, 5, 6 -fh^t Faery s>> 

1 1 , 4, 5, 6-f h^fcFPfys^- 
3 A, 2-J/-**-Jl/T FP + f^^Jl/- 
1. 3-t?y^*;l/-l, 4, 5. 6-7-h7t KPf'j 

[0 02 7] [8] ^tFafn^^AfMff 

3, 4-h»;y^;u-i, 4 

(6) -^tKDfn^A, 2-^x^7^/ 
-1. 3. 4-h^^;l/-l, 4 (6) -S^fcFPfcT 
•n^^A, 2-^xf^T^-l, 3 - is st^Jl 
-4 -x*;U- 1 , 4 (6) -^tFDf'J;^') 
A, 2 - V* ?)17 ^-1-^^-3, 4-^x^ 
)V- 1 . 4 (6) -^bFDf'M^A, 2-^x 

4 -^x^- 1 , 4 20 

(6) -ytFat'M^A, 2 -yx?;l/7 S ^ 
-1. 3. 4-fF ^x^;U- 1 , 4 (6) -ytFO 

4 (6) -^bFPb-'M^A, 2 -^x 
1. 3 -v^^- 1,4(6) ->>fc F 
Ub'V^^OA, 2-^»7^-l-i^- 
3-y^;i/-l, 4 (6) -^bFnf'J^^^A, 
2-^x^7^-1, 3 -^x^;U- 1 , 4 (6) 
-$/bFab , V5^-')A, 1, 6. 7. 
FP-1, 2-^^-2H-^$F[l. 2a] fc* 30 
'J-^^A, 1, 6-^bFn-l, 2 -^W- 

2 H - -f 5 F [ 1 . 2 a] f'J$^-)A, 1, 6, 

7, FP- 1 , 2-^^;l/-2H-f'J 

5F [1, 2a] b*>J;^A x 1, 6-^bFP- 

i. 2-^w-2H-by 5 k [ i . 2 a] 5 

^x^A N 2-VJ*)\sT^ s- A-UT s- 1, 3 - 
1 , 4 (6) -^bFPf'J>^^A, 2 

-i^^rs 3 -z/tsm i 

1. 4 (6) -^bFPb'V^-^A, 2-*^^;i> 
7^-4-7^f;Wl, 3 ->o(*-;l/- 1 , 4 40 

(6) -^bFnb'^^^A, 2 3 y 
-3 l -y l , 4(6)-y 

bFPb'J^^A, 2-^^7^-4-^f 
)\,tf)l#<**r*>J?)l- 1 , 3-^y^;b-l, 4 
(6) -^tFPfn^-jA, 2-^^75^ 

-3 l -y^u- i, 4 

(6) -ybFPb-'j^-^A, 2-^^W^ 
-4-^^y-l, 3 1,4(6)-^ 
bFPb*'J5^A, 2-^W7^/-3-Vh 
*isj?)l- 1 -y*;t/- 1 , 4 (6) - vfc FPb-y 50 
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^x^A, 2-W^75/-4-tWl/Ul'-l, 
3-^X^/1/- 1. 4, 5, 6-f F7t FPb'jSi^ 
x-^A, 2 -y^f;V7^ 3 -fr)l>z.)l>J?)l- 1 
1, 4. 5, 6-f F7bFPb''J^^») 
A, 2-^W5 y-3-b Fa+^x^l/- 1 - 

4. 5. 6-fF7bFPb*'J>^ 
A. 2-^f^7^ y-4- t FP+W^JU- 1. 

3-^*;i/-i. 4 (6) -s/t FPtfy s^x^a 

[0 02 8 ] cne©-flJS ( 3 ) ©ft»«CD9 
L^i><D{t, Rl, R2, R6, R7#M^;US£fctf: 
xf;Ht^5^, $>^tHiR 1 <hR 6 
^-f^^/'Jx^A, YS^/'J^A, f F7bFP 

try ^^vtecfco^fc Fp try 3 6&*^r 

x^^A{b£1TC&£ 0 Cft6©5%*«C»*l,t>fe 
1, 5, 6 ( 7-^F7bFn-l, 2-^>^ 
A>-2H--f5F[l. 2 a] ^^/Vx»)A (f r 
= 1 . 1), 1 . 5, 6. 7-f F7bFP-l, 2- 
^M-2H-b''J 3 F [ 1 . 2 a] >f ^W;-^ 
A(fr=l. 0), 1. 3, 4, 6, 7, 8 
bFn-1, 2-^^-2H-b*»J> F [1, 2 
a ] fy $ i^x^A ( f r - 1 . 0 ) "C^>-S 0 
[0 0 2 9 ] *9miC*sVt (a) 

[0 0 3 0 ] *te (A) ©7^t> (b) *mf&?Z2> 
0. 6^/ct^n«T) , ^ P K, -pK, #2Kt± 

(*f^b<«2-8*/c^-en«±) <D<fc5*^ffiwa 

(b) ^«M^^IWSgOpK l W^pK, (Dffl 
mkt tttt£l»£& A S TM D 1 

293-Annua 1 ASTMs tandardsft 

[0031] ±ib<dj: stz&mnwmt itit — 

(4) , (5) g/tfcl: (6) rssnsfeoweh 



[0 0 3 2 ] 
Cfbl 0] 



JM^Xt)00H 



( 4 ) 



00H 

[0 0 3 3 ] [SC*. Al^J:^A2(t — H 

fJH. x-t^S. Trt^fc FS&L< teXfr? a F 
S^rWLr^rfcctl^ ^^1-2 0CD2ffi^feJJ-e 

fttt±©«ffc**»**r. a i fcj:o'A 2 masccM 

^LT2ffi«±CDS*^Lrfecf:C^ ] 
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>S, W*.tftfxu>* % :7*p^xu>S&<^#W6 

T^*U>», Wl«fc FP*^^U>S, t FP* 
^x^u>gfr£'#^6*i£ 6 xhnS^WT^ft 

*u>S, ^Fpx^u>i^iwen^ 

*^;W*u>S, ^^^wi/x^u^ttfA^W 
£>ft£ a x*^;uS£W^&^t7kStS«\ 

U>S> y^l/*;l/#**->X^U>Stt<5:3WCf 6ft 

z 0 x-f ;m*w-r*«<t*sR»». rw**-f 

;l/S, r^l^x^x— f\rl/S % M^^x^u>ai— 20 
S, xf^xjux— ^;U*3tc<t*^Cf 6ti4o T^Uirt K 

tf * ;i/ 5 * u>S v 5 ;Ux* u>gft £ &mf 

>zfry 4 FS, r^^^iP^^^ ^ FS, W*«x* 
U>^;l/^^ FS, xt^;U*;U:7 FS&£'#^tf6 
W 0 «t2i«atT4t>Oil/tB, y;U<fOl>*># 

[0 0 3 4] — Hs£ (4) r^ShSJlttWiLTtt, 
TBa©fe<D#*tf6ftS. >*P:/f*>- 1 , 2-^*7 30 
Jl/#>», 4-y^;l/-^^P^>- 1 , 2-isi7)ls 
>^n^>x>-l, 2-^#;U#>K, 5 - 

^^;i/-^^n-<>f->- 1 . 2 -^*7;w#>M, fc^> 

*D [2, 2. 1 ] ^£-2 -x>-2, 3-i^U 
1 [2, 2, 1 ] 

2- x>-2, 3-^*;i/#>K, 6-^^;u-^>^ 

P [ 2, 2, 1 ] -^^^-2-X>-2. 3-^#;b;K 
>K % tf:>^P [2. 2. 1 ] ^^-2, 5-i>x> 
-2, 3-^#;u*>^ 1 ?n>- \z\s9vl [2. 

2, 1 ] ^zf*-2 % 5 -v>x>-2, 3-5**mW*> 40 
K % B-jt*)V-V*s9XJ [2, 2, l]^*-2 ( 
5-^x>-2, 3 -^27 /MOM* 7^>-2. 3- 

5-y^;P-^^>-2. 3-^/i/sK 

>8L 4-^^-77>-2, 3-y*7^#>ffiL 
4. 5-^bFo+i/-77>-2, 3-^;UjP> 
H. 4. 5-^tFa^>-4-^^^-77>-2, 

3- ^/7Jl/?P>», 4, 5-ytKD+y-5-^?;b 
-7^>-2, 3-V>*?)V#>Wi. 2, 5-S/fcFn* 

- 3 . 4-^#;MOM % 2. 
+v-2 -^^;U-^^>-3, 4-^#JU#r>Ktt 50 
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2-S/*7^fK>&, 4 V^P^y"^- 1, 2 

|& 5 -^^l/-^^P^>7=->- 1 , 2 -t^MO 
St. fcTS/fn [2. 2. 1 ] 2 -x>- 2. 3 

-^#JU#>BL bT^P [2, 2, l]^^*-2. 
5-vX>-2, 3 -^27/l/#>&, ^^>-2 , 3- 
^#/l/jJOIfc 5 - y -77>-2 ( 3-^/7;l/# 
4-y^;l/-^5>-2. 3-is*JV#>m. 5 
-^;U-2. 3 -:7-*>-5**-Mf>HL 4, 
bFn^i>-77>-2 ( 3-^#;M<>BL 2, 5- 
i/tFOt^-77>-3, 4 -y*^5K>M"C*0, 
^cc»*Lt^©«i/^n^>- 1 . 2-^;u#> 
B$. ^^P^>r>-1. 2-^;i/^ y^ls- 
2, 3-i**NM*>B, fcT^P [2, 2, 1 ] -x:/* 
-2-x>-2, 3 -^#>U**>K* tftx^P [2, 
2, l]^-2, 5-^x>-2, 3-i*#A*K> 

[0 0 3 5 3 
Htl 1 ] 



C00H 



C00H 



A4 



( 5 ) 



[0 03 6] [SS*, A3*iJ:VA4tt, #KS* xh 
PS. ^T^S, ^il/sKx/i/S, #;l,tfr^>;l>S, xx 

x— 7";VKfeL< tZTfr^t FMWLTl^ 
fe<tl\ K«Sl-2 0<DK{t*m ifcfcWJRIK^ 

Q2«*KS. ^hPS, >T^S, *^5p'x 
>rl/S % ^Jl/^+$>JUS. x^r;H, x--r;l,Sfeb< 
«7^ftFMWlt^t<)J:^ 1-5<D2 

— «SC(5) Cd*jC^rA3*5<tiyfA4«, 

pS, ->r^S, ^7Ji/^'x;us. *^sP+->;i/S, xx 
fc J:l»KSR« l-20,»iU<ttl-10 ©KlbK^ 

s, ^/c«*^ii^*^'ro «^b*3R*tbr», mm 

S, ^p f;VS, v ^p fcVl<S& ; 7 y -^s, w 

;b*;bS, Fa+w^;«, tFa^>x^ 

xhPS*W*r^^{b*^S<E: 
xFoTJl/*^S, Mi«-Fa^^H, x 
hax^;l,S^^^Cf^n^ 0 VT^S^W-TSKit 
*fiiurtt, ^r^r;i/+;i/S. m^>r^^ 
;US. ^T^x^;us&<b'#sw e>n^ 0 ^;u^;i/S 
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<te?)ljt?)l>m. T 9 )l x 9 t htih* 

(5) Ct*5t,>TQ2{;J\ ^hnl, S^T^S, 

#;t/jf?x;i/3£, ^l^^^l/S* x^f-^g, x— 

g& u < ar^^t FS£Wur or <fc i>05JSti* l - 

>r-U>m, #d*«bxu;>g v 7'D^U>Sft^ 

mfhtiz, *mmzm-rz>Ptit*mmtv-ai:. b f 20 

#ji/3j^>;i^ ^ u>S, #;i/;j^>;i/x ^ u>g& &* 

W^U>S, ^^;b^;i/^+->x^u>S^i^ 

>x-f-;l/S s Til/^x;bx-^;US, W;U£x~Pb> 

il/T^fc FS£WT£giHbkStSki:, *;us;utju*u> 

6W e 40 
[0 0 3 7] HKSC (5) t?mS*i3A#«±0TW\ 
TI3CD^<D^We>n^o 1. 2-^^P^»^x>- 
1. 2-^^>S, 4 1 , 

£^x>-l. 2 1, 2-V^u^> 

£^x>- 1 , 2-V>j7)l#>Wl. 2 
-y^D^>^yx>- 1 , 2-Vtf)l^>m. 1, 2 
— >^p-n*-!^x>- 1 , 2-^^>K, 6 
^-l, 2 -^*p^*U-^x>- 1 , 2-^*;b# 
>®L 5 1 , 2 -^p^*u*^x>- 1 , 

2-^*;*#>BL 7^>-3. 4-^#JM*>M* 2 50 
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-y^i/-^^>-3, 4 -^#;u**>m&£\, Cft6 
<D 5 1. 2 -->^o:/£^x>- 

1. 2-S?^l/sK>». 4 1 , 2-S^P:/ 

£^x>- 1 , 2 -^*7Jl>#>&, 1. 2 —>^P^> 
£>>x>- 1 , 2 - 5--rf*A-l. 2 

"^^u^>^^x>- 1 , 2 -^#;l^>^ 
-3, 4-i?t>)l>#>& 2-^^;b-3. 4-7^> 

3. 4-^*^iK>M-C**. 
[0038] 
[ftl 2] 




{ 6 > 



[0 039] [j£4>, Q3ti, xhPS, >7 

1 - 3 <d 2 m<oi%it*mm. s ttimmi&&zm 
r. ] 

2fficojK{t*^Si ir», m.mt> L < ^®coT;b* 

+^>y^U>S, tFP + '>xfl/>IftiWf6ti 
£<, xhn*^WT^^{t*SS<!:6r«, xfpt;u 
+ U>S, M?ttfxFn^^U>I, - Fdx^I/>I 

^;ux^u>s^^^tf 6n-So xxfjU^Wt^ 

x^u>l^:^W6n6 0 x-^n«ftWf satft 
7k^S«, r;u^^x-^ji/S, r^^rx;ux— 

;V^x^U>g&£#W£ft£o -fl$SC (6) 
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ry>ffi, 4. 5-^tpp+^-4-^^p^>f> 

-1, 3 2. 3 -^fc 2-is#Zl 

1. 4-^*>ft<b\ ChfcCDS^SSlA* 

[0040] *^ccfc^^r^.^> (b) ci, -mm 
[004 i ] he (b) <Dft*mz. mm, (a> <9H8??£ 

SS»^0«»14 114-50 

0. !ff£L<\*l 14-3 00-CMo io 

[0 042] ^milCtoVZWM (A ) jlSWfBO 
#^*> (a) <hTx*> (b) <L*P61«J5i*ft&o 

[0 04 3] (A) (OKBJttiUtli, 
1B&HMW0 9 5/1 5 5 7 24KGI«^* 

[0044] *^Ot8lfi»*#J5J^SWK«cteC» 
T, IS (a) cttt(b) t©S«itB»«:»ffiSnttli 
# % «M{caRtt&MRttoa^L^6. iiS (a) : 
(b) =1 :0. 5-1 : 2t*0 k *f £ b < 
(a):(b)=l:0. 5-1 : 1 . 5~C&D, «f(c 20 
»*L<tt (a) : (b) = 1 : 0. 8-1:1. 2 7? 

[ 0 0 4 5 ] g[ ( a ) CDlSi§^«<t Lttt, «Att % 
J. Am. Chem. Soc, , 69. 2 2 69 (1 9 
4 7), *S1$ft«4 89 294 4#tti*«CRt8©*r£ 

[ 0 0 4 6 ] HE ( b ) (DMmX&tLXte. is 
9UZf9*>-l, 2 -^*;b5K>MCCO(,iT«, J. O 
r g. Chem. . 42. 1949 (1977), ^ 
n-^>r>- l . 2 -y*;i/^>KCcoiirii, J. o 30 
rg. Chem. . 36, 2782 (1971), 7 5 
>-2. 3-^^^*'>^CCOl^"C«, Tetrahe 
dron Letters. 2 6. ( 1 9 8 5) 1 7 8 
0. 7?>-3 t 4 -^*;^*>K«:o^r(t Tet 
rahedron, 2 4. (1 9 68) 45 05, tfV 
£P [2, 2. 1 ] ^£-2 -x>-2. 3-^*^1/ 
tr^^P [2. 2. 1 ] ^£-2, 5 -^x 
>-2, 3 -S/^sK>KCCOHT6*. J . Org. C 
hem. .49. 1878 (1984) tc £CCffi»(D# 
ffiW^nS, 40 
[0 047] ^fHIO«IKjK(C*59«HEtt (A) OaW 
tefi (A) ©W^iWilBBI^iffllfK 
««fift©afi*cS^c>rii»5-7 Oil 
Sf*L<«5-40«a%r^0, f$K!f?£L<tt 

i o-3 0ii%r*Sc 

[0 048 ] *»W(D«?«^*5C»T* (A) tti>K 
iM«cJ:»K ^(DfifecD4ffiT>^^^A^ (WJAtf-r 

wm (A) o»«a©«L«^6a«. k*s (a)©3 0 so 
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[0049] *mw<DmMmxm& ( a) ©«ffi^6tt 
2ajy±«t«'rscifer^€) 0 s/ccneow 
ifBrii'a-^:K*»i-6©i«riV3wi/ (^^ 

)l % 7?J\,T)1>^-Jl>s i>T*Z F ^T)\oZJ—)l % 7)17 
y^TJUa . K*l»7«±©lffiT^3-^ 

2ffir;i/=i-;v ; -6<D2ffir;vn-;u (x=p 

<D2ffiTJUn-;l/ (**^*U>^y3-;l/ft<!:) 
;i/ft <t'„ 

- x-T^ffi : ^^x-r^ (x^u>y y zj->\,*:S 
y^;i/x-^;l/, x^u>y y 
;k ^x^u>^y ^;l/x-<r;k Vs.* 

u> i/y 3-;i/*y if^i-f ;k x^u>yy:a — 
*x;i/x— r;k F fc FP7 ^ 3--* 
Wfh7b Fa^^>Scd:) , >>x-— (x^u> 
yy n-ju^y ^;Vx-^-;b, x^u>^y n-;i/^x 
f^x-r;W s?x*i/>yy P-^f^-f- 
;k >?x^u>yy n wvs/x^x— -f-;uft£) ft 

F, N. N -^y«^A7 5 F, N-x^;l/*;l/A 
7U\ N. N-^x^^AT^ Fft£) , T-fe F 
75FS(N-y^7th7^K, N. N-^*;b 
T-feFT^F, N-x^l/T-fe FT 5 F\ N. N-^x 
^WT-fe hT5 Ffti) , ^aM>7SFJB(N. N 
-s;y^aft>7^ Fft^') , ^-y*y^;i/*x 
^y;uT5 Fft<b'„ **-y-vy^^>S; N-y^;b- 
2-^+-y*v r y^> r >, 3. 5 -^^-2-*+* 
yy^y>ft±\ 

-^n^F>. /S-^^a^^F>, y-^vxx'y 
^F>, 5 -^'1/07^ F >ft<to 

• x F T J;l/^H : T-b Fx F y^, T^ypxF»;;l/ft 

*-^>-Fft<b' 0 

• ^(Dffe<D^?^PJ ; ^y^^Jb**^ F, ^a*^ 

1. 3 -5/-rf^-2 --f 5 #VVZss>s N-> 
^;ut*oy F>, ^#j6£fc*§3fl ( F^x> v +^u>ft 
i') % ^^-f>3R«W -fv^ 
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?y<» ft*. *®S 

[0050] £tlh®ffl<D>>*>. 7i^-»)A^> 

^fcj; tct* 5 V b >m*3L » t T ***rc* 
*), #K:»*lA>fe<DH\ r-^P^* b 
£ ft: « jc ^ u > y U 3 - >l> 4: £ f* £ T £ m#l ~C $> Z c 
[005 1] »ffli**ttffl-r * 

0fi*%«T. L < » 1 0iI%«Tt*^ o 
[005 2] *^0«B«©p HttjMT3 - 1 2 % » 10 
£L<«6-1 1-C**3, tttt (A) *S9B&r&K*K* 
^©pHffC©IBH&feS«fc5tt*tt (Witf, T — 

iUrfflC>5i*ttpHBBIK:aS'i"*'i5®* s **. * 

[0 05 3] *«K©«*f«tc«££M(c J: 0 , 
«SB«flWiOT«, y>«ts»»(«*«. y>«. 'J 20 
*fft££tffiH Cv>-* k v^tr^btti*] £©l§ 
^y £oifi{l:£4btt£) , ~bnfl:*£- 

(wt«* o b pkjmh* p b ass* * 
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m-^hn$MS, 0 -^FD7x/-;k p- 

Kftuu*. (a) cD^me«Sim«?ffi?§»i^^^ 

»S<DffljS^6a^«[ (A) <D 1 011%«Tt* 

So 

[0 054] *im§(dW«, m^it^m* (r;u 5 
p* ^at^t^S) ccfflt^n^o *fc*«w©««P 

[0 0 5 5] 

[0056] mmm 1-10 *5<fc^i:t«« 1 -3 

(ft 1 ) «*»9BOSii6W 1-10 <fcCWt«W 1 ^ 3 
e>BJR«*«BJ s u ss*-c 1 5 0 X— 1 0 E^RflCDW 

mffi&*&i&istcfe<DmR&m&<Dmt& (= 1 0 0 x 
«ai ) / [w««w«r©««e»«] 

[0 057] 
[3U ] 
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matt* 

(DpK2-pK1 
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1.1 


1.7 
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*»« 
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GBU75). q3(25) 


16.2 
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1.1 


1.5 


7.7 


AttftJ 


4 


GBU75Xq4(25) 


16.0 


3 


1.1 


1.5 


6.4 


*fe*j 


5 


GBU75).q5(25) 


13 0 


4 


1.1 


1.4 


6.5 




6 


GBU75),q6(25) 


144 


3 


1.1 


0.6 


3.0 ; 


Mtfti 


7 


GBU75).q7(25) 


13.3 


3 


1.0 


1.2 


6.5 


saa 


e 


GBU75K q8(25) 


16.5 


3 


1.0 


1.9 


6.4 




9 


GBU75).q9(25) 


13.0 
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1.0 


1.4 


6.5 




10 


GBU75Xq10{25) 


13.2 


3 


1.0 


0.6 


3.0 


itCM 


i 


GBU75). q1l<25) 


12.5 
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1.V 


3.0 


2.5 
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GBU75),q12{25) 


180 


39 


1.1 


2.0 


5.0 


it«ffj 
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GBU75K q13(25) 


16 4 
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0.1 


1.5 


6.4 



[0 0 5 8 ] (S) q 1 : ->^P^f*>- 1 1 2 -V>U q 2 : ^^P^^t^^- 1 . 2 -^;^>f • 1 

;l/^>K-l, 2, 3. 4-fb7>^K5^/y- **-2. 3^/y-->A 
t^A 50 q3 :^7>-2, 3-^/7^#>«-l. 2, 3, 4 
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q4 :77>-3, 4 • 1 . 2, 3, 4 

q5 : t'^^a [2, 2. 1 ] ^ 7* - 2 - x> - 2 , 
3-^^^>M* 1, 2, 3-F»;>W^^/'J 
~^A 

qB :^^7V>8 - 1, 2, 3, 4-f h7^fJW 

q 7 : i/?a-f7*>- 1. 2 • 1 . 3. 

4, 6, 7, 8 — 2 -i^T^U- 2 10 

H-f'HF tl, 2 a] f»; 5^~^A 

q8 :^7>-3, 4 -i^/l^lOM • 1, 3, 4, 

6, 7, 2-^f^-2H- 

tU5 K [ 1 . 2a] fcflf^-^A 

q9 :t^^P [2, 2, 5->>x> 

-2, 3-^*/;l>#>&- 1, 3, 4, 6, 7, 8-^ 

2 -W^-2H-ey S F [ 1 . 
2a] f'J A 

q 1 0 : X^T ■;>» • 1 . 3. 4, 6. 7. 8-*^* 
nKP-1, 2-^^-2H-f'J 5 F [ 1, 2 20 
a] k'y^^^A 

q 1 1 : 1 . 2, 3, 4-rb7^^;W ^ 

q 1 2 : vu-f >H • 1. 2. 3, 4-f F7^W>f 

ql3:77>-3, 4-^;^>l*f h7X^;b 
T>*~^A 

GBL : r-^^n^^ h> 

[0 059] «c5%-rao, tt«wir«, 7* 

2, 3, 4-^F^^W5 ^VU-^A 30 
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>7 s >lf © > #>xtt#6£«iE?- £ c <fc ttHUr 

J:b««2-C». 7U>f>8- 1, 2. 3. 4-7- 
«£WKttWc>fc<D<Z> % 1 5 0 'CroiSflfeKRao^ 

[0 0 6 0] *«93C«MI« 1-10 fc^O'itB* 

T^5^-^A^»?^>7 ? >^ (StSHEE2 5 V-9fg 
34 7 0 0 mF, If-fX ; 4>18mmXL36mm) £ 
ffijAbfc. 9lfttHLy-F(c«mBI(CtUe9 9. 99 
%<DT)V*~0^$:mi\ iJP=fACCB8!BE3&i6 8 I R 
HD (SP^^Ail^mfi) ©a«{»Jl»0^JWA 
( =f AfHt^OBMR : «^^«^J4 3 SB, * y ^7- 
/&&3 0SB, *-#>2 4», Mjtvy^^^A ISP. 
5** 3 F2») tttfflbfc. cor;U5 

-*awb3>^>i™c$e*e- i. sv^Enjnbr, 

Stt 8 5 °C -ffi*fffltt 8 5%RHOfIS^^-C2 0 0 0 
©a 1 2 5°C- 1 0 

o oBm<DjmmEEwm&mzmi;fc&<Dj>v-?> 
xo&itm ( = i o o x ( [BfjftK»a<D-r>tr-y> 

x] - [W^i*ilW<D>r>t:--^>x] ) / [MRHR 

2 ) SC^To 
[0 0 6 1 ] 
[«2] 
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Wll 0 


am* v 


1 3 
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1 5 
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92 






1 0 


4 



[0062] (312 ) (Cin-T «fc ^ tc. *9t9J<Z£Ht0t 1 

j£mJEEPtoU/c<£1S-C2 0 0 0B*r^iib5tB#.^(Ctel> 
^JS^CDStBiJSI^Sn^^ofc. S/c. 125 

ItiaP02T-«, vl/-f>t - 1. 2, 3. 
v^^JUW 5 fV-^AS^ffflUt^O-C. S&8 
5*C-fB*fi&g8 5%RHX?MSJEE|JjjnLfc^-C2 0 
o ONfffliSjaL/t^tcteiirfc^ a88??£©iiliJtttl?sf 

STC**. ifc$0»3T«. fig8 5°C-*B*ffflK85% 
RHT^«ffiEntoLfctt!BW2 0 0 0«FfffligjftLfc^ 

[0063 ] Se^T. *?SfCDS4SMSiTI»l»?i 

». i»,>*»£aris*#u i 2 s-cii^/osa-c© 



[0064] 

[2693©£i!im] #f&93©m8¥$W:> Xl>tt£i£W&£3r 
U 1 2 5"Ci^-?fclga (.tttZ.it 1 2 5'C«±. 3 

{t3-frfc t> JKA3 <t l» o fc?gi£*3c#-C* £ <fc <,> 
**. 

[BniKDWIlftlffl] 

[Si] AtiB?=i>7 r >-^©^^a^© 

[^©i&sg] 

1 -.mmm 

2 : ffSffiS 

3 : -fe^f— £ 

4 : 5I#WL';-K 
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